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!• A sun tracking nodule comprising : 

tal 9 liquid filled compartment liottsed as a component of the sun 
tracking module, 

-having upper wall and a base side . said liquid filled compartment 
- having inlet and outlet liquid lines connecting to an adjacently 
placed circulator/heat exchanger means, and said liquid filled compart- 
^-ments upper wall formed as 

(b] a window consisting of an array of optical focusing lens means 
formed as the optical concentrator/collector means . which optically 
couple to 

tcj a series of specifically placed optical receptor terminals 
located in the base side of said liquid filled compartment , being 
optically aligned to the focal pointsof said optical focusing lens means, 
said series of specifically placed optical receptor terminals, 
- having connectable means to attach the proximal ends of the optical 
^^^^"^ ^^8ht guide means forming the radiation transport means to channa l 
light-radration energy to recipient devices, and 

[dj a light refractive transparent liquid circulating within said 
liquid filled compartment whereby said transparent refractive liquid 
forms a filter across the optical focusing path of the optical focusing 
lens means* 



BEST AmiMit COPY 



COMMOAlWEALTHOr AifljlRAUA 
Patents Act 1952 

APPUCATION FOR A STAND 
OR A STANDARD PATENT OF ADDITION 



LIA 

mMA 0 7 



POO 001 



•I IrfU 

•1 M«t'e«ttf.t 



.... i.j»»*T..../S5er3s5cfdC..i^4^^ 

.54. »H»cbva|»lvlorrt«.grwof.^!?.'][!^'5.«^Jw^ fcf an im«ntion«lUI«d. 



'^.../mr.. 



□ patQiitof addition 



which is described in the aocom(ianytng g-^JjJJJ^^^*" ipecificatlon. 



Oprovittonal 
0cofnpletd 

The tctuai inveiitof^of ihe said invention is/^ 



Mv>^addressforserv«is ife!^-^?^ 



.Attorney Code.. 



T WSf SECTIONS ABS ONL Y TO BE COMPLETED WHERE APPLICABLE : 
(ONL Y TO BE USED IN THB CASE OF A CONVENTION APPLICA TIONI 



1311 



1331 



tH.atiOn« only 



• • • « 

•lion ettiy f 



Details of tiasic applicatian (s) - 
Number of basfc application ^ 



Name of Convention country in %which basic application was filed 
Date of basic appl^tion ^ _ .......... 



ISO Code 



lONL YTOBE USEO IN THB CASE Of A fVBTHER APPLICA TtON MADE BY VIRTUE OF SECTION SU 
Number of Original application .,^it.r.l.'....j..:.Jl.:rjl^^ ACC£?TED AKT) AMEN^DMENTS 



Berson by vMhocn made . 



-v=> 



lONLYTOBEUSEO IN WE CASE OF AN APPLICATION FOR A PATENT OF AOOfTIONf 



request that the patent may be gnHBted-te a patent of addition to the patqi/'OlElfifftr ^^B-OFKCI 

2 



Application No. 
in the name of 



Patent No. . 



''IBiisbane 



I reqii«t that the term of the patent of addi 'on be the same as that for the main famntion or lo much of the 
term of the patent for the main invention as * unexpired. 



If I day. wiQwtw 
VM' form 



-Dated-1 



this .gflSg^^ggg^ 



»of 

liCAntOr 



70 



^ ^ ISi$n»tui9l/i^ 



THE COMMISSIONER OF PATENTS 



P/0U/UI7 



DECLARATION IN SUPPORT OF AN APPLICATION FOR A PATENT 



In support of tho Application made by V^..it2f r yf^^K^^^T'O^ * 
for a patent for an jpventioa entitled .~ . . 

O/'TJC. jL^/*/p " 

d» solemnly and sincerely dedara as follOMs:- 



I. I am the applicant for the patent 

for. in the esse of sn wppltcmton 9 bodf €0fpor9t€f 

1. I am authorized by ^.^^rrrrrTT. 

the agpMeaftf tor the patent lo make this declaration on its behalf. 

2. I am the actual inventor of the invention, ^^fi^ . 

lor. iin«f* m persM oiAer thu the inventor te the tpplicenti 

T ; ; ^. 

is the actual inventor of the invention and Oi«* 



^^^^^ facts upon Mhich entitled to make the application are as toliotMS 




TKC COMMSSIOHBt OF PATENTS. 



IIMPOATAHT » Craw out jnapplicable vmrIs in the afaov* Fom.! 



r»!ii dotuniem contains the 
ar.rr;dav:;.in matte under 
^^Unv 49 and is correct (or 




PATENTS ACT 1 



J609107 



P/OC/011 
Form 10 



COMPLETE SPECIFICATION 



Short Trtls: 
lot Ct: 



AppQeation Number: 
Lodged: 



(ORIGINAL) 
FOR OFFICE USE 



• •^CQ«nplete SpeclficMioiv-Lodged 



PubOshed 




Aetated Ani , 


-it'.: SUSOTFICE 

vNARt988 


rCN OOLtAfIS 


i 


Brisbane 





^ ^ TO BE COMPLETED BY APPLICANT 
Aetud hmmior: fi, Y^KAf/VCTV^ 

Conytete SpecMcwion tar tti»JinMniioii_iwittot; $0jL/f/l ^/Lyr/C^JLMjff^/Qi^ 



M«cJlyCiTliOMfWC fwnm o u > u hh 



>miii in 



14fi9»/7e-L 



1. 

HTLE 1 " a)UR OPTTr ijimp. 



80Ur radiation energy by optical oeans. 

^^t guide .«.„, « the transport «a„s to light radiation emitting 
fi. ures and processes. Cold light r«.Utio« when applied to recipient 

:e\:™ - - 

Tl« device of the Invention provides a novel for. of optical 

concentrator/collector means to be olacerf - - 
in . pwced in an open area to capture the 

Sun Tracking Hodule to form the radiation transporting means to convey 

relating to a great many applications and uses. The use of an effective 
radiation concentrator/collector means married to an efficien 1 igh" de 
r.«.port «ans allows the energy to be piped to remote areas to f u n s 
illumination and heating energy. lumish 

valuaM*""' ^^«« require 

valuable space to be tahen up by light veils to allow light to get dL 
to confined areas of the buildtn. ^ »••«.«> gee aown 

20 buildin. 1*,. ^ "lu«l«atIo« purposes within the 

i^to h^'b T^"^' ^^t- -""cult to incorporate 

into the building design space available. 

Whereas with the optical fibre light guide system provided by the 

»y ine use of the naturally provided solar energy. 

Advantages to be gained are cheap abundant energy for effective ill- 
-inatloo and sterlllxation of confined areas away fro. 'norli I , 
lighting conditions. 
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The invention has been devised to provide an efficient suntracking 
radiation concentrator/collector means coupled to a multi-core optical 
fibre light guide cable comprised as the light radiation transport means. 

the solar radiation concentrator/collector means of the apparatus 
provides by the array of focusing lenses a means to divide an area of in- 
-cident solar radiation into a series of concentrated focused small 
diameter light beams which pass into the optical receptor terminals 
to enter the proximal ends of the optical fibre light guides to be chan- 
-nelled to remote emission points for illumination purposes and processes. 
10. Such recipient devices are solar lamps and radiators. 

Previous known apparatus required the solar radiation spectrum to 
be divisionally classified by a frensel lens focusing means into various 
wave bands so that only the radiation visible light component entered 
the optical fibre ligh^ quide transporting means. A large percentage of 
the energy being lost ^ reflected and dissipated heat. 
Whereas the present invention provides for greater efficiencies with the 
capturing of most of the solar radiation energy falling on the collector. 

The process of focusing the solar radiant energy through a trans- 
-parent refractive liquid such as water allows for a greater amount of 
20. the visible light radiation to be focused into the optical fibre light 
guide means. This process occurs due to the known refractive qualities 
of water to provide total reflectivity within the liquid. 

In the present process non-visible rays such as ultra«violet and 
infra-red are absorbed by the refractive liquid acting as an optical 
frequency converter to filter this energy out of the solar radiation 
spectrum for reclamation as a usable source of heat energy. 

As another important function , the circulating liquid maintains the 
optical fibre terminals within suitable temperature parameters. Cooling 
may also be provided by a circulating liquid line being co-axially includ- 
30. -ed in the cable in conjunction with the optical fibre light guides 

connecting between the solar tracking module and the radiation recipient 
devices. 
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3, 

BROAD DESCRIPTION OF TOE ItfVENTIOH 



According to the invention the apparatus may consist of an array of 
optical focusing lenses arranged as a concentrator/collector means to 
concentrate and collect solar incident radiation by an optical focusing 
means arranged as a s.un tracking module* 

Array of optical focusing lens means may be formed as a watertight 
sealed window located as the upper wall of the liquid filled compartment, 
house^as a component of the sun tracking module. 

A series of small diameter flexible optical fibre light guides 
independently attach by a connectable means to a series of optical recep- 
10. -tor terminals located within the confines of the base side of the liquid 
filled compartment . Said optical receptor terminals align with the 
focus path of the concentrator lens means so that the window of the 
optical receptor terminal is located at the optical concentrators focal 
point. Aligned optically with the light beam optical receptor terminals 
window are the optical fibre light guide means whereby attachment is 
made to said optical receptor terminals by connectable means. 

Accepted light radiation energy would be conveyed by the array of 
connectable optical light guides as a bunched cable to remote light radiat- 
-ion recipient devices such as luminaires for illumination applications . 
20. An important characteristic feature of the invention relates to the 
use of a liquid filled compartment in the solar radiation concentrator/ 
collector means of the sun tracking module. A large percentage of the 
non-visible solar radiation would be removed during focusing through the 
transparent liquid such as water . Reclaimed energy in the form of heat 
may be applied to adjacent heat reliant devices and processes. 
BRIEF DESCKIPTIOW OF THE DRAWINGS: 

Figure 1 shows a general schematic view of one preferred form of the 
invention , illustrated as the Solar Tracking Kodule. 

Figures 2,3»4 .5 and 6 show various arrangements of the solar optic lamps 
30. attached to the emission end of the light radiation transport means. 
Figure 7 shows a schematic arrangement of the components embodied In a 
broad concept of the invention. 

Figure 8 shows a single peice lens molding formed as an array of focusing 

lenses , said array of focusing lenses form the upper sealed wi ndow wa)] [ 

of the liquid filled compartment. 




formed in glass or plastic aaterial. 
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F sure shows a sectional ,iev in cros^«o„ of the asse= 
Figure 12 shows a view in cross-section as part of a fn.stro- 
concentrator/collector co.,K«.nt of a sun tracking «,<,ule. 
DETAILED PE<frPTpTl(M| pp top rmnr^f^ 

Figure 1 show, a typical embodiment of the device of the 
as a sun tradcing module comprising an optical concentrator/c.. 
^ans combined with a light radiation transport means . 

Sun tracking module 1 houses a liquid filled compartment - 
the upper wall of said liquid filled compartment 15 formed as 
window hous*. the light radiation optical concentrator/col le^ 
comprised as an array of optical focusing lens means 2. 

Liquid filled compartment 15 requires the use of a liq«i± . 
as the light refractive liquid. 

Liquid filled compartment 15 has inlet 19 and outlet 20 ads 
which liquid conveying lines 13 attach to Join an adjacent cir« 
heat exchanger means, placed as a separate component to the su«, 



20o module I 



A series of optical fibre light guides 6 comprising vithia.. 
guide cable.at least one optical fibre as its core . Said core ,== 
optical fibre light guide may be composed of a large number of ^ 
-««ter optical fibres or be arranged as a smaller number of 
"meter ootlcai f^k.-^. ^t. 



30. 



-meter optical fibres as the core arrangement. 

11.0 array of optical fibre light guides ma, be run coaxi^- 
to each other to form a bunched cable as the light radiation t™ 
«eans. Cable -a, incorporate a coaxial cooling liquid li„. co, 
a heat exchanger/circulator means. 

An array of specifically placed optical receptor termi 
located Within the confines of liq„ia filled compartment 15 ar 
-all, positioned at the focal poinf 4 of the optical focusing 1. 

Arrav <if liok» k*«- • 





Array of light beam receptor terminals M have connectable 
couple optical fibre light guides 6.whereby proximal e«ta 7of " 
guides align optically with the window of the beam recepto t« 



4. 



5. 

Optical eonc««tr.tor/coneetor«aM 2 maf be fonned as ah array of 
optical lens eleoents 46 . Said optical lens elements my be for»ed as 
conm focusing lenses figure 9 . Alternatively the, my be fcr^i as 
tresnel focusing lenses A9 figure 12. 

Una array m, be forced as separate lens Inserts, figure 10.11. or be 
eoaprised as an array of optical lens mans fofed as a single moulding, 
figure 8.9. from a mterial with optical properties. 

Figure 13 shows a possible arn.ngen.ent of the device of the invention 
wherein the optical fibre light guides 6 for. into a bunched cable rep- 
10. -resented as the radiation tr««port mans 7 terminating In the solar 
optic lamp means ^« 

One or an array of luminescent dlffuser means 10 are supported 
within housing 11 . figures 2.3.4.5 and 13. optically coupled to the 
distal ends 9 of the optical fibre light guides 6. Visible light rays 12 
are shown emitting from lamp 3]^. 

Solar optic lamp variations shown in figures 2.3 5 and 6 may 
Just as well be the terminating fittings attached to the light radiation 
transport means 7* 

Solar optic lamp means 31 may be adjacently placed or located at a 
20. remote position to the sun tracking module 1. Solar optic lamps may 

«iploy a variety of light emission means such as solid luminescent dlff- 
-tiaers formd as doped quarts or other form and types of luminescent 
■aterlal In either solid or liquid form. 

Figure e shows a solar optic lamp 3i as a radiation emitting device 
whereby the radiation energy conveyed by the radiation transport means 7 
to the lamp emits fro. the distal ends 9 of the optical light guide 
■eans 6 almd at the beam expanding means in the for. of primry and sec- 
-ondary reflector mans 36 and 37 . 

Figure 12 shows a cutaway view in part section as a variation of 
the invention wherein the radiation concentrator/collector mans function 
is performd by a series of fresnel lens 49 as the focusing means 2 In 
combination with a battery of frusA^ooIcal reflectors 47 formd within 
and as part of the liquid filled compartmnt 15 of the sun tracking 
mdule. Focusing cavities 33 of frustro^nical reflectors have a 
reflective surface 32 to further conce iltiate-radiation-foeusinirmans-2 



of the lens elemnt 46 which is formed as windows sealing the larger 
openlngsof the battery of frustro-xonlcal reflectors. Solar radiation 
is concentrated to focal points 4 within the windows of the optical 

5. 
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receptor terminals U wherein the proxi«il ends 17 of the optical fibre 
light guides 6 are connectabl, located, being opticall^^?K?^h the light 
refractive transparent liquid coolant to filter radiation received by 
optical receptor terminals. A series of passages allows circulation of 
liquid through collector/concentrator cavities to provide the cooling 
and optical filtering means. 

Reference list to indexing shown i n the drawings follows , relating 
to the device of tne mventi^ and various sele cted arrani^ement. 17d" ^ 
disclosed way s of using the art of the invention . 
1* sun tracking module. 

2. optical concentrator/collector means as the focusing 

lens means. 

3. section of sun tracking component, 
focal point of focusing lens, 

5. cut-away view of housed components. 

6. optical fibre light guide means. 

7. light guide bunched cable as the radiation transport 

means. 

8. incident solar radiation. 

9. distal ends of optical fibre light guide means. 

10. luminescent diffuser means. 

11. housing body of solar optic lamp. 

12. illumination rays. 

13. liquid conveying lines. 

14. light beam receptor terminals. 

15. liquid filled compartment. 

16. focused converging radiation. 

17. proximinal ends of fibre optic light guide means. 
. 18. circulating liquid . 

20. luminescent diffuser bead. 

29. secondary luminescent diffuser means. 

31. solar optic lamp. 

32. reflective means. 

focusing cavity, -filled with transparent^efractive 

35. secondary reflected rays. liquid. 

36. secondary beam expanding reflector means. 
primary beam expanding g ^ignrr 
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37. 



6. 



7. 

42. conveyed radiation energy* 
44 fflulti-lens array housing. 
45 * Bulti-lens fabricated panel. 

46. optical lens elenent. 

47. frustro-xonical reflector focusin^^ 

48. optical fibre light guide connectable 
49* fr^nel lens focusing oeans. 

52. fibre optic bunched- cable as the radia 



means incorporating a liquid coaxj 
10. S3, said coolant line for 52. 



To those skilled in the art to which this inventloic 
changes in construction , design and widely differing esac 
applications of the InTention will suggest thenselves w= 
froQ the spirit and scope of the invention • The discIom= 
-tion herein » are purely illustrative and are not intends 
sense limiting or being restricted to a precise font. 
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8. 

ABSIRACT. 

A sun tracking «><lule 1 as an apparatus incorporating a concentrator/ 
collector a«8„s connecting to a optical light guide iKans 6 as the radiation 
transport a>eans 7. Solar radiation energy 8 is cSveyed to adjacent or 
reaote solar optic laaps ^l^. 

Said sun tracking nodule I houses a liquid filled co»part»ent 15 
wherein an array of optical lens ele««ts 46 for»Hl as the window of the 
Opper wall of said liquid filled compartment 15 identified as the optical 
focusing means 2functions as the optical concentrator/collector means 2 

Said optical focusing means concentrates solar incident radiation 
as a focused converging radiation 16 passing through transparent refract- 
-ive liquid contained in the liquid filled compartment 15 to enter window 
Of optical beaa receptor terminals U located at the fowl point 4. 

Said optical beam receptor terminals 14 house the proximal ends 17 
of the optical fibre light guides 6 attached by a connectable means 48 
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9. 

THE CUIMS DEHNIKG TOE IKVEMTIOM ARE AS FOLLOWS 



I. A sun tracking module cooprising : 

[a] a liquid filled cofflpartnenc tioused as a component of the sun 
tracking nodule, 

-having upper wall and a base side , said liquid filled coapartiaent 
- having inlet and outlet liquid lines connecting to an adjacently 
placed circulator/heat exchanger means, and said liquid filled compart* 
-nents upper vail formed as 

tbl a window consisting of an array of optical focusing lens means 
formed as the optical concentrator/collector means , which optically 
couple to 

Cc] a series of specifically placed optical receptor terminals 
located in the base side of said liquid filled compartment . being 
optically aligned to the focal pointtof said optical focusing lens me>ins, 
said series of specifically placed optical receptor terminals, 
• having cosinectable means to attach the proximal ends of the optical 
fibre light guide means forming the radiation transport means to channel 
light radiation energy to recipient devices, and 

[dl a light refractive transparent liquid circulating within said 
liquid filled compartment whereby said transparent refractive liquid 
forms a filter across the optical focusing path of the optical focusing 
lens means. 

2. A sun tracking module comprising : 

[a] a liquid filled compartment housed as a component of the 
sun tracking module, 

- having a upper wall and a base side , said liquid filled compartment 

- having inlet and outlet liquid lines connecting to an adjacently 
placed circulator /heat exchanger means, and said liquid filled 
compartments upper wall formed as 

(bl a window consisting of an array of optical focusing lens 
means, said array of optical focusing lens means sealing the larger 
openings of a batterv of frustro-conical reflectors formed within and 

art-ef-the-llquid ftlied-companmenTTsaid array ot opticalfocusing 
lens means combined with the said battery of frustro-conical reflectors 
^are formed as the optical concentrator/collector means, which optically 

9. 
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couple to 

Cc] a series of specifically placed optical receptor terminals 
located in the base side of said liquid filled coiipartwnt» being 
optically aligned to the focal points of said optical focusing lens 
means, said series of specifically placed optical receptor terminals 
• having connectable means to attach;-.:the proximal ends of the optical 
fibre light guide means forming the radiation transport means to 
channel light radiation energy to recipient devices, and 

(d] a light refractive transparent liquid circulating within 
said liquid filled compartment whereby said transparent refractive 
liquid forms a filter across the optical focusing path of the 
optical focusing lens means. 
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3. A suntracking oodule as claiaed in claia 1 and 2 wherein said optical 
fibre light guide means are ccnposed of at least one optical fibre 
attaching to each optical receptor terminal, and said 

light radiation transport means to channel light radiation energy 
to remote radiation recipient devices related to the use of this energy. 

4. A sun tracking module as claimed in claim 1 and 2 wherein said 
liquid filled compartment has inlet and outlet adaptors connected to 
liquid conveying lines which Join to adjacent circulator/heat exchanger 
means. 

5. A sun tracking module as claimed in claims 1 and 2 wherein the array 
of optical focusing lens means are comprised as an optical concentrator 
device. 

6. A optical concentrator device as claimed in claim 5 wherein said 
optical concentrator device is in the form of an array of convex 
focusing lenses. 

?• A optical concentrator device as claimed in claims 2and 5 wherein said 
optical concentrator device is in the form of an array of fresnel lens 
focusing means. 

8. An optical concentrator device as claimed in claim 5 wher*in said 
optical concentrator device is composed as an array of optical lease means 
formed as a single moulding from material with optical properties. 

9. A sun tracking module as claimed in claims 1 and 2 wherein the said 
sun tracking module is combined with a light radiation transport means 
^o-convey-itght-radiatton-tXTrTOipienn^^ having at least one 
luminescent diffuser means as the light emitting element. 
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